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(54) DRAWING DEVICE 

(57)Abstract: 

PURPOSE: To obtain a drawing device which converts 
drawing information into pixel information, speed up a 
process for storing the information in a frame memory, 
and flexibly copes with an increase in the number of 
pixels. 

CONSTITUTION: The display screen of a graphic device 
is divided into, for example, nine areas, and drawing 
process parts 1 3a— 1 3i performs drawing processes by 
the respective divided areas. The drawing information 
sent by a graphic process part 10 is sent to all the 
drawing process parts 13a~13i through communication 
lines 11a-11m and communication process parts 12a- 
12L Pixel information on the screen is outputted in 
synchronism from the drawing process parts 13a-13i to 
a display unit 16. For the processes, the nine 
communication process parts 1 2a— 1 2i are connected in 
a matrix by the communication lines 1 1a-1 1i and an 
optimum communication line may be selected to send 
the drawing information. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A graphics-processing means to output drawing information, and two or more communications 
processing means connected to mutual [ said / graphics-processing means and mutual ] by the 
communication line in order to transmit said drawing information, Two or more drawing processing 
means to change and memorize said drawing information which connects with each of two or more of said 
communications processing means, and this communications processing means transmits to pixel 
information, Drawing equipment characterized by having a display means to display each pixel 
information which connected with said two or more drawing processing means, and this drawing 
processing means memorized, and being constituted. 

[Claim 2] Drawing equipment according to claim 1 characterized by choosing 1 of two or more of said 
communication lines which connect between said two or more means of communications in the shape of a 
matrix by said communication line, and are connected to each means of communications, and transmitting 
said image information using the this chosen communication line. 

[Claim 3] Said drawing processing means is drawing equipment according to claim 1 or 2 characterized 
by consisting of two or more frame memories holding said each pixel information, a drawing processor 
which stores pixel information in this frame memory, and a selection means to choose said pixel 
information sent to said display means. 

[Claim 4] Said drawing equipment is drawing equipment given in either of claims 1-3 characterized by 
adjusting timing which measures the transfer time which said drawing information between said graphics- 
processing means and said two or more communications processing means is delivered, and sends out said 
pixel information to said display means based on said each transfer time of two or more of said drawing 
processing means. 

[Claim 5] It is drawing equipment according to claim 4 characterized by adjusting actuation of said 
drawing processing means so that said drawing equipment has a display controller further, said two or 
more drawing processing means may synchronize and this display controller may perform processing 
which sends said pixel information stored in said frame memory to said display means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drawing equipment which has the circuit which takes 
drawing of a high resolution screen with many pixels, such as a graphic device, and the synchronization of 
renewal of the screen of a multiscreen especially about drawing equipment. 
[0002] 

[Description of the Prior Art] Drawing 16 is the block diagram of the conventional graphic device. This 
graphic device consists of the graphics-processing section 160, the drawing processing section 161, and a 
drop 162. The drawing processing section 161 has the drawing processor 1611 and the frame memory 
1612, and the drawing processor 1611 which inputted the drawing information which the graphics- 
processing section 160 outputs changes the drawing information into pixel information, and it stores it in a 
frame memory 1612. The indicator 162 has the display control 1621 and the display devices 1622, such as 
a cathode-ray tube. The display controller 1621 displays a graphic form and an alphabetic character on a 
display device 1622 based on the pixel information stored in the frame memory 1612. 
[0003] In the above-mentioned graphic device, when the number of pixels which constitutes a drawing 
increases, it has the fault to which the period which updates a screen becomes long by lack of the 
throughput of a drawing processor, or protraction of the write-in time amount to a frame memory. 
Improvement in the speed of the drawing speed to a frame memory is attained by dividing the whole 
frame memory into two or more fields of the same magnitude, and assigning each pixel of each division 
field to a separate frame memory in JP,63-292376,A, in order to improve this fault. 
[0004] 

[Problem(s) to be Solved by the Invention] However, a graphic device in recent years is developing into 
high resolution-ization quickly. In order to require processing of a lot of [ in order to accomplish this high 
resolution-ization ] pixel data, the high-speed writing of the high-speed conversion to pixel information 
from drawing information and the pixel information on a frame memory is called for. 
[0005] This invention aims at offering the drawing equipment which has the flexible correspondence 
nature to high-speed-izing of conversion to pixel information, and the storing processing to a frame 
memory and the increment in the number of pixels from drawing information. 
[0006] 

[Means for Solving the Problem] In order to attain this purpose, the drawing equipment of this invention 
A graphics-processing means to output drawing information, and two or more communications processing 
means connected to a graphics-processing means and mutual by the communication line in order to 
transmit drawing information, Two or more drawing processing means to change and memorize the 
drawing information which connects with each of two or more communications processing means, and 
this communications processing means transmits to pixel information, It connects with two or more 
drawing processing means, and is characterized by having a display means to display each pixel 
information which the drawing processing means memorized, and being constituted 
[0007] Moreover, it is good to choose 1 of two or more communication lines which connect between two 
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or more means of communications in the shape of a matrix by the communication line, and are connected 
to each means of communications, and to transmit image information using this selected communication 
line. 

[0008] It is good to constitute from two or more frame memories which hold each pixel information for 
the above-mentioned drawing processing means, a drawing processor which stores pixel information in 
this frame memory, and a selection means to choose the pixel information sent to a display means. 
[0009] Furthermore, drawing equipment is good to adjust timing which measures the transfer time which 
the drawing information between a graphics-processing means and two or more communications 
processing means is delivered, and sends out pixel information to a display means based on each transfer 
time of two or more drawing processing means. 

[0010] Furthermore, drawing equipment is good to adjust actuation of a drawing processing means so that 
it has a display controller, and two or more drawing processing means may synchronize and processing 
which sends the pixel information stored in a frame memory to a display means may be performed by this 
display controller. 
[0011] 

[Function] Therefore, according to the drawing equipment of this invention, drawing information is 
outputted from a graphics-processing means, and drawing information is transmitted to two or more 
communications processing means mutually connected by the communication line. A drawing processing 
means changes this transmitted drawing information into pixel information, it memorizes, and each 
memorized pixel information is expressed as a display means. Thus, in order to carry out drawing 
processing of the drawing information on 1 in juxtaposition, it becomes possible to raise processing speed. 

[0012] 

[Example] Next, with reference to an accompanying drawing, the example of the drawing equipment by 
this invention is explained to a detail. Reference of drawing 1 - drawin g 15 shows the example of the 
drawing equipment of this invention. Dr aw ing I - drawi ng 14 show the 1st example among these 
drawings, and drawij^_15 shows the 2nd example, drawing 1 - which shows the 1st example - 3 and 14 
are the block diagrams showing circuitry. Moreover, drawin g 4 and 13 are drawings for explaining 
actuation. 

[0013] In the circuitry block diagram of dr awing 1 - drawing 3 , the drawing processing section 13 whose 
^wing_3 is the configuration important section of drawing 2 again about one line into which drawing 1 
divided the whole drawing equipment configuration of the 1st example into, and drawing 2 divided the 
whole configuration is further shown in the detail. The drawing equipment which drawing 1 shows is 
constituted by the one graphics-processing section 10, the nine communications processing sections 12, 
the nine image-processing sections 13, and one drop 16. That is, one frame is divided and constituted by 
nine image-processing networks. 

[0014] In drawing 1 , the display screen of a drop 16 is divided into nine fields, and the drawing 
processing sections 13a-13i which draw to each division field are connected with signal lines 15a-15i. the 
drawing processing sections 13a-13i - signal lines 14a-14i - the communications processing sections 
12a-12i and each communications processing sections 12a-12i - communication lines llb-llm - 
moreover, communications processing section 12b is mutually connected with the graphics-processing 
section 10 by communication line 11a, respectively. 

[0015] In drawing 2 which detailed this processing network further, the communications processing 
section 12 is connected to the drawing processing section 13, respectively, and the communications 
processing section 12 is connected to other communications processing sections 12 by the communication 
line 1 1. The drawing processing section 13 is assigned for every field which divided the display screen. 
The drawing information which the graphics-processing section 10 disseminated is sent to the drawing 
processing section 13 via a communication line 11 and the communications processing section 12. By the 
drawing processor 21, the drawing processing section 13 changes the drawing information on the division 
field of the display screen currently assigned among the received drawing information into pixel 
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information, and stores it in a frame memory 22. The pixel information stored in the frame memory 22 is 
sent to a drop 16 through a selector 23. A drop 16 compounds the pixel information on each division field, 
and displays a graphic form and an alphabetic character on a screen. 

[0016] Although the number of the drawing processing section 13 and the communications processing 
sections 12 changes according to the number of the fields of the divided display screen, in this example, 
the display screen is divided into nine fields and the frame memory 22 which the one drawing processing 
section 13 has is made into five pieces. 

[0017] The drawing processing sections 13a-13i are carrying out the respectively same configuration, and 
show an example of the configuration of drawing processing section 13b to drawing 3 . The drawing 
processing section 13 has two or more frame memories 22a-22e. Drawing PUROSSESSA 21 writes pixel 
information in frame memories 22a-22e according to the drawing information from communications 
processing section 12b sent via signal-line 14b. The pixel information stored in frame memories 22a-22e 
is sent to a drop 16 via a selector 23 and signal-line 15b. 
[0018] In actuation of this example, the following phases are performed in order. 
(1) Message transfer path decision phase (2) message transfer lag total time estimation phase (3) drawing 
execution phase [0019] In the above-mentioned (1) message transfer path decision phase, the 
communication lines 11a- 11m used in order to tell the message which the graphics-processing section 10 
of drawing 1 sent to each communications processing sections 12a-12i are determined. In drawing 4 , 
communications processing section 12b which received the timer reset demand message 40 which the 
graphics-processing section 10 sent transmits the timer reset demand message 40 to the communications 
processing sections 12a, 12c, and 12e which adjoin, respectively ( drawing_4 (I)), communications 
processing section 12a which received this timer reset demand message 40 - in communications 
processing section 12e, communications processing section 12c sends the timer reset demand message 40 
in 12d of communications processing sections to 12f of communications processing sections to the 
communications processing sections 12d, 12f, and 12h, respectively ( dra wing 4 (RO)). 
[0020] At this time, 12d of communications processing sections and 12f of communications processing 
sections have received two timer reset demand messages 40, respectively. In such a case, the circuit 
closing demand message 41 is returned to the communications processing section which has sent the timer 
reset demand message 40 late so that the communications processing section which becomes the dispatch 
origin of subsequent messages may become only. When the timer reset demand message 40 has been sent 
to coincidence, the circuit closing demand message 41 is returned to the communications processing 
section chosen as arbitration. 

[0021] Drawing 4 (Ha) shows as an example the case where 12d of communications processing sections 
and 12f of communications processing sections return the circuit closing demand message 41 to 
communications processing section 12e. In this case, llg of communication lines which connect 12d of 
communications processing sections and communications processing section 12e, and llh of 
communication lines which connect 12f of communications processing sections and communications 
processing section 12e become transmission of a message with the circuit 43 which is not used and which 
is closed ( drawing 4 (NI)). 

[0022] 12d of communications processing sections which received the timer reset demand message 40 - 
in 12h of communications processing sections, 12f of communications processing sections sends the timer 
reset demand message 40 in 12g of communications processing sections to communications processing 
section 12i to 12g of communications processing sections, and communications processing section 12i, 
respectively. Since 12g of communications processing sections and communications processing section 
12i have received two timer reset demand messages 40 at this time, the circuit closing demand message 41 
is returned to 12h of communications processing sections ( drawing 4 (HO)). 
[0023] The circuit 42 which is used for transfer of a message by the above processing and which is 
opened and the circuit 43 which is not used for transfer of a message and which is closed are determined 
( drawing 4 (HE)). 

[0024] In a time estimation phase, time amount until the message which the graphics-processing section 
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10 sent spreads round all the communications processing sections 12a-12i is found the above-mentioned 
(2) message transfer lag total. As for the communications processing sections 12g, 12h, and I2i to which 
only one is connected, the circuit 40 opened transmits the timer start demand messages 50a-50c, 
respectively, as drawing 5 R> 5 shows, and the transmitting time of day is recorded. Timer start demand 
message 50a sent from 12g of communications processing sections reaches the graphics-processing 
section 10 via the communications processing sections 12d, 12a, and 12b. Timer start demand message 
50c sent from communications processing section 12i reaches the graphics-processing section 10 via the 
communications processing sections 12f, 12c, and 12b. In the meantime, in the communications 
processing sections 12a-12f, the time of day which transmitted the timer start demand messages 50a-50c is 
recorded. 

[0025] The timer start demand messages 50a-50c which reached the graphics-processing section 10 are 
returned as timer stop demand messages 60a-60c, as drawing 6 shows, and they are transmitted to each 
communications processing sections 12a-12i. In the meantime, in each communications processing 
sections 12a-12i, a difference with the transmitting time of day of the timer start demand messages 50a- 
50c which recorded the time of day which received the timer stop demand messages 60a-60c, and 
recorded the point is searched for as timer values 91a-91i, and the value is sent to the graphics-processing 
section 10 as timer value informative messages 70a-70i, as shown in drawing 7 . 
[0026] The graphics-processing section 10 receives the timer value informative messages 70a-70i, and 
extracts the maximum in the timer values 91a-91i as a maximum timer value 92. This maximum timer 
value 92 is sent out as a maximum timer value informative message 80, as shown in drawing 8 . The 
maximum timer value informative message 80 is transmitted to each communications processing sections 
12a-12i. Each communications processing sections 12a-12i which received the maximum timer value 
informative message 80 ask each communications processing section 12a - 12i of every for the 
amendment time amount 90a-90i. 

[0027] The timer value of 91g of 12g of communications processing sections is assumed below to be max, 
91g=92 [ i.e., ], and how to ask for amendment time amount.90b in communications processing section 
12b is explained. Drawing 9 sets a time-axis as an axis of abscissa, carries out the chart of a series of 
actuation of drawing! - drawing 8 , and shows the relation of the amendment time amount 90b and the 
maximum timer value 92 in communications processing section 12b. Moreover, the axis of ordinate 
expresses notionally the cascaded the hierarchy of 93g - the lower berth 94 of an upper case ] processing 
actuation in the communications processing sections 12g, 12d, 12a, and 12b and the graphics-processing 
section 10. Processing shifts to the right from Hidari of clrawing._9 , and a series of processing actuation 
begins from the transmission 95 of the timer start demand message which is 93g of actuation which is 12g 
of communications processing sections. 93g of the above-mentioned actuation serves as the reception 96 
of a timer start demand message and transmission 95 which are 93d of actuation of 12d of 
communications processing sections, and it carries out sequential shift to of operation 93of 
communications processing section 12a of the next step a. The transmission 95 of communications 
processing section 12b turns into the reception 96 of the graphics-processing section 10, and is continued 
to the transmission 97 of a timer stop demand message. The sequential transfer of this transmission 97 is 
carried out to each communications processing sections 12b- 12g. 

[0028] Amendment time amount 90b in a series of above-mentioned actuation is a difference, time amount 
after the graphics-processing section 10 sends a message until communications processing section 12b 
receives the sent message, and time amount, i.e., time amount until 12g of latest communications 
processing sections receives, until all the communications processing sections 12a-12i receive the 
message. Timer value 91b corresponds the twice of time amount after the graphics-processing section 10 
sends a message until communications processing section 12b receives the sent message. It can ask for 
amendment time amount 90b in of operation 93of communications processing section 12b b by the 
following formula. 

[0029] In the communications processing sections 12a, 12c-12i besides amendment time amount 90b= 
(maximum timer value 92- value 91b)/2, the amendment time amount 90a, 90c-90i can be similarly found 
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from each one of timer values. 

[0030] In the above-mentioned (3) drawing execution phase, drawing of a screen is actually performed. 
The drawing information on a screen is told to each communications processing sections 12a-12i as a 
drawing demand message 100, as shown in drawing 10 . Each communications processing sections 12a- 
12i tell the drawing demand message 100 which received to the drawing processing sections 13a- 13i 
( drawing 1 ). For example, in drawing processing section 13b, drawing PUROSSESSA 21 writes pixel 
information in frame memory 22a according to the drawing information on the drawing demand message 
100 ( drawing 3 ). Processing with the same said of other drawing processing sections 13a, 13c-12i is 
performed. If the writing of pixel information is completed, as drawing 1 1 shows, the completion 
informative messages HOa-llOi of drawing will be sent to the graphics-processing section 10. If the 
completion informative messages HOa-llOi of drawing from each communications processing sections 
12a-12i are received altogether, the graphics-processing section 10 will send the renewal demand message 
120 of a screen, as drawing_J2 shows. 

[0031] Communications processing section 12b is explained for processing of the communications 
processing sections 12a-12i which received the renewal demand message 120 of a screen as an example. 
Communications processing section 12b which received the renewal demand message 120 of a screen 
performs dispatch 134 of the renewal instruction of a screen to drawing PUROSSESSA 21 ( drawing 3 R> 
3) after the latency time of amendment time amount 90b, as shown in drawing 13 . Drawing 
PUROSSESSA 21 which received the renewal instruction of a screen gives directions to a selector 23 
through a signal line 25 ( drawing 3 ) so that the contents of frame memory 22a may be outputted to 
signal-line 15b ( drawing 1 , drawing 3 ). As for this processing, other communications processing 
sections 12a, 12c- 12i and drawing processing sections 13a, 13c-13i are also performed similarly. 
[0032] When sending the drawing demand message 100 and the renewal demand message 120 of a screen 
continuously, the difference of the count of dispatch of the drawing demand message 100 and the count of 
dispatch of the renewal demand message 120 of a screen controls the graphics-processing section 10 not 
to exceed the number of frame memories 22a-22e (here, for it to be 5). Moreover, in the drawing 
processing sections 13a-13i, if pixel information is written in frame memory 22a, and pixel information is 
written next in frame memory 22b and it writes in to frame memory 22e, next, the processing which 
returns to frame memory 22a will be repeated. 

[0033] A selector 23 changes similarly selection of the frame memories 22a-22e which output pixel 
information to signal-line 15b, and goes. In selection of these frame memories 22a-22e, since the graphics- 
processing section 10 is controlling dispatch of the drawing message 100 and the renewal demand 
message 120 of a screen, before the pixel information on frame memories 22a-22e is outputted to signal- 
line 15b, it is not overwritten. 

[0034] The indicator 16 consists of display control 140 and a display device 142, as shown in drawing 14 . 
The display controller 140 changes the signal of signal lines 15a-15i into the control signal of a display 
device 142, and outputs it to the display device control signal 141. A display device 142 displays the 
image of a screen with the control signal. 

[0035] The 2nd example is explained. The 2nd configuration and actuation in an example are the same as 
the 1st example except drop 16. The configuration of the drop 16 in the 2nd example is shown in drawing 
J_5 . As shown in dra win g 15 , display devices 152a-152i and the display controllers 150a-150i are 
assigned for every viewing area of a screen. The display controllers 150a-150i change the signal of signal 
lines 15a- 15i into the control signal of display devices 152a-152i, and output it to the display device 
control signals 151a-151i. Display devices 152a-152i display a graphic form and an alphabetic character 
on a screen with the control signal. 

[0036] Since according to each above-mentioned example a screen is divided into two or more fields and 
it draws in the drawing processing section of dedication of each field, a screen can be drawn at a high 
speed. Since it is the structure mutually connected by the communication line, the drawing processing 
section can respond by adding the communications processing section and the drawing processing section, 
even when the number of pixels increases by high resolution-ization of the display screen. Moreover, 
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since renewal of the viewing area of the screen which each drawing processing section takes charge of is 
performed synchronously, renewal of a viewing area is not performed scatteringly. 
[0037] In addition, although an above-mentioned example is an example of suitable operation of this 
invention, in the range which is not limited to this and does not deviate from the summary of this 
invention, deformation implementation is variously possible for it. For example, although the image data 
of one frame was divided nine and processed in the above-mentioned example, the number of partitions is 
not restricted to 9. 
[0038] 

[Effect of the Invention] Like [ explanation / above / it is ****** and ], the drawing equipment of this 
invention is transmitted to two or more communications processing means by which the drawing 
information on 1 was mutually connected by the communication line, is changed into pixel information by 
each drawing processing means, and is memorized. Each memorized pixel information is expressed as a 
display means. Thus, in order to carry out drawing processing of the drawing information on 1 in 
juxtaposition, access to video space is distributed, and high-speed-ization of processing is attained. By 
increasing a juxtaposition processing number of stages, correspondence flexible to the increment in 
drawing information is attained. Moreover, application to a multi-vision system is also possible for this 
invention. 



[Translation done.] 
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[0 0 10] iiSM^a>hn-7S«- 

50 m\sT^*m*mm&mfc^mzm*&m&m&<omm 
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3 

CO 0 1 1] 

&w^mfr%ffimmm&ihti2n, ^mzmmmmxm 
-c^^n^o z<D£oiz, i <Dffimmn&$kF}mzffi 

[0 0 12] 

mvn&m&mmizmm-r&o m i ~m i s &mmrz> 
mom* mi-mi 4itmi<Dmmm. ai5«S2© 

[0 0 13] (Ml-|g3 0E&*^yn^^{c:fc^ 
T, @ 1 #S 1 ©*««©«ii|$IKC0^:{*:«|«&, 0 2 

ia i a*^-r«iaKWi, 1 m<DmmKm& 10^9 00 

91Sffl3ffi l 2 1 9 <l<7»&MBig& 1 3 1 1 «©^S 
1 6 £.\Z&QmtiL2tlZ>. ^£9, 17l/-AdJ9^0 

[0014] ok'^^t, massi 6<Dmnkmm\*9 
-D&mmzftmztiT&r)^ ^mmmzMvxmm^ 

ftoffimmm&l 3a-13i &tg*mi 5 a-1 5 i 

"Cftasnti^o ifMsgB 1 3 a - 1 3 i ji(g#« 

1 4 a-1 4 i ICcfcOaejjUSSBl 2a-12iL § 
SM&SSSl 2 a~l 2 i ^jimiej^l 1 b-1 1 mtc 
*fc0, ^feffiSfflsaBl 2 bttiiaisUli laic^Oi^ 

^«a«Bi o t^fL^ntemz&mznx^z* 
[ooi5] z.<Dmm%m*'£t>izmMfcLrzm2\z& 
^x. mmmwet 1 3 \z\z-cn^nmm%imffi 1 2 
fcgsnr&o, iim^a^i 2iae@«i nz&vm 
o>mmmm»i 2\zmmznx^z>. m^mm&ftmL 
fzmmmizmmmm&i 3£wdm§ts. ajgsuiffii 

0#R«L£ttHflMfcL 1BSK1 UllBiHlSl 

T®*««fc:£»U 7l/-A^t«J2 2l:MT5 0 
7 ^^*U 2 2K*ffi$nTU>5®*««tt. -tu 
^ * 2 3 &«T*^S 1 6 triH ^n^>c S^S 1 6 fi. 

[0 0 16] ^#JL/c^^@@COm^CDgclC^L:T. fit 



(3) »W8-5 5 2 2 3 

Sfi«Ttt**affi*9 00««JC»«L, l<g<Dfi£iIi#t 
S«l 3<0ftO7l/-A^ ; E'J 2 2€:5BtLW5. 

[0017] fi&iS&lJIgB 13a-13iH -e-n-Pnffl 
-(Dffi&L&LX&K). m3\Zffimmmffil 3b<DffitfL<D 
— Mfc^T. ffiiliffi8ffi 1 3 I*. IR©7l/-A^ ; EU 

2 2 a~2 2 e£#oTV>*. Jf @r:/ny -feyU-2 1 

2 bj&*S<Z>»H««Kf£oT* 7l/-A/ : E'J2 2a- 
2 2 e (I HSMf 7I/-A^U2 2a^ 
20 2 2 e l:»«$nT^5l9*fSH ±:U2*2 3tm 
^il5b ITI^ 1 6 (Cj^^n^o 

[0 0 18] ***«©»fP^fe^T, J£TFCD7x— X 

(1) ^!yt-5?EMiBft«7i-X 

(2) *y±-i?fcmmmmfflwm7x.--x 

(3) ffil®^ff^^-X 

[0019] ±m<?> (i) ^y-t— v?eaK»stfi7x 
*&mm$mu\ 2a-i 2 i {^^/c^&ffl-r^ 

sm 0 ^^mufciiftasifgi 2 bti -tn-en»»-r 

^affi&JlgB 1 2 a, 12 c, 1 2 e K^'fV— U-fe-y 
h»*>i*yfe"x4 0*ai«-rs <@]4 < -f) ) 0 Z. (D 

Mi2a ^ama^ss i2d^, aft^JigB 1 2 e \t 
mmmm^i2d. i2f, nh^ aft&ssB 1 2 
cttHefflaai 2f^ -tn-6n^<T— u-fe-/ 

^7t-y4 0^ (H4( D) ) . 

^ [0020] zv>mz, mmmmf$i2dtimmmm& 

12 fit J £tl J £tl2'D<D?^ "7— U-fe-/ HR**y-fe 
-^4 0SSBl/WS. COJcSJWi'&lcH, KB© 

[0021] S4 (a) asfflses 1 2 d tamffl 

49 MSP 1 2 f «<aAASffi 1 2 e l:#LHi^ o-Xg* 
O^^. am^^gg 1 2 d £ 9«ffl&» 12e$^< 

aetata ngt, aM^sgB 1 2 f tmmmm& 1 2 
e^^^<ramiE]^i 1 h\t* ^y-fe— ^©Gjsicme 

^b^t^^n — X$tiTV^[eII|4 3 <h^:^> (^4( 
-) ) . 

[0 0 2 2] ^<7-'Jty KS*^!yb-^4 OSS 

©LfcHSjaatti 2dnsij!iiffli 2g^\, am® 
isi2h «aMs&ssB 1 2 g <tamfflJ!gB 121^ 
so mmmm&i 2 f uaeiaaai 2 i -en-^n^-r 
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5 

m&m^i 2 g^aejaaesi 2 1 ii2^-f7-u 

■fey h8*^7"fe- y4 0£g«LT^*fc«£>, 
a-XS#*y-fe->?4 1 £»e«UHBl 2 hiCi^lOiM 

f (04 ( *) ) 0 

[0 0 2 3] &±<Dmm\ZJ:Q*y±—is<DfcM\ZSim 
T**-3/>snT^5l5li!4 2 t^^t->?fl!)6Il; 

(04 ( a,) ) a 

[0 0 2 4] JifBCO (2) ^y-fe— v?g3S«ffiBSMW*fi 
^TCOiSfgMJlgPl 2a-12 i trfT^K5£T©WffB 

^>$nr^si5]*4 o^m«i 

$nT^fc^a«Jfijffi«l 2 g, 12h, 12UZ*m 
5-V^^3{Z^-( T~ 7s9— hl*^^t- >*5 0 a 

-50c s^n-enaseu -€-©simii#*j&Ea-r-5. 

^yfe—>?5 0 att, aajfflaSBl 2d, 12 a, 12 

b LTHj^jasffl i o \zmm-?z>c mmmw® 1 

2 i *^58BSnfc^< X^— bS&*y±— i?5 

0 c tt, jffifijfflJUfS 1 2 f , 12 c, 12b«r»*LT 
S^&Sg&l 0 KiMtf*. il<Z>RB. iSBffigiffll 2 a 

[0025] mmmw»iQizmm\sfe*<i r: ?-7>*— 

M*^yt-^5 0a~5 0ctt. 0 6 "C^"}"J: -5 ic 
^^V-Xh7y^7t»y6 0 a~6 0 ctlt 

jMOii^n, &mmmm%i na-m ^eisn 
s. *©bb, &mmi&ma 1 2 a ~ 1 2 i v 

— X h7^^7t-y6 0 a- 6 0 c£g«LfcBS 

t»y5 0 a-5 0 c <Di£m^J<hcoM£^< 9 

1 a -9 1 i <hbT3<tf>, ^©1^1 7 K^Ti: 5 (C^ 
-TV— «j®JB^yfe— v7 0 a — 7 0 i £LT@JgfflJi 
«1 OfcigS. 

[0026] gijgjasaiott, ^-f^— «ja»^y-fe 

-y7 0a-7 0i^MU ^-T"T— <g9 1 a-9 1 
£C0§**"rv-<I9 2*. 0 8 K^Ti;^;:, 

V-H»^y-fe-y8 0H ftiie«l3ia 1 2 a — 1 

2 itCfe^$n^>. **^-fV— ttiaft^yfe— : ^8 0 

*gebfc&iim«tJi«i 2 a~ 1 2 ns, -eti-mo 

afi&SgB 1 2 a ~ 1 2 i »C*f lEE^ 9 0 a — 9 0 i 
[0 0 2 7] J^TK&^T, 2 gCD^-f T 

Sfflgffil 2 bl:^«iERH9 0 b<D^a6^^ift^ 

H9tt, 05-0 so— 2<aMf£&sttt&i$mtt 



(4) #i?8-5 5 2 2 3 

»iE»W9 0 bti^>fv-I9 2tOB«£SlT 
V^5o S/tKtttt, ±H;^9 3g-TS9 4 0itI^ 
»«iftJi«12g % 12d, 12 a, 1 2 b*5«fctfBfl£ 

i/T^s. ^9co&^^^Ms^ffb, amasss 

1 2 g<DBif£9 3 g^S^-fT- X*— hfi2ft*y-fe 

Olf^9 3gH liffll^l 2d(0»if£9 3dT&£ 

10 9 5i^0, ^SoamaiSg&l 2 a<DKf^9 3 a-\^: 
W*»ffTS. MMMMSSl 2 bcoiift9 513;, 0J£#t 

■fe— xoisg9 7^i«sns. doiMm9 7«, &a 
«ffia« i2b-i2 g^n^fe^^n^o 

[0 0 2 8] ±fficO-acOKf^tC*3^^SiE^9 0 b 

ousftflt, -^o^^-fe— i;^T<©a«iaa»i 2 a- 

a? 2 gatge^gsTcoBMB, tKD^-v&& 0 
T-19 1 bit wimmmai o^y-fe—^ssmu 
r^e, ^©aieLfc^^-fe— ^*a««ts«Bi 2 b*t 
gmt-^>^-eoBtr B io2f§tcffl^-r^o insist 

b coldf^ 9 3b (3*5(tS«iE«pia 9 0 Mi, TIB^^fC 

[0 0 2 9] *tjE«fM9 0b= (g*^<^-fE9 2- 
ffl9 1 b) /2 

tt<OlifflISl2a» 1 2 c-1 2 i fcSS^T&Ha 
tC, &iO^-f T-i^eiE^9 0 a, 9 0c~9 
30 OiWSCtm^ 

[0 0 3 0] ±M<D (3) «Bi^fT:7:t— XTttMW© 

»ja^*iBtcff^ns, mmommm mm 1 o t^-r 

<fc -5 (3, fit DIM** y lOOt LTMijBIB 
12a-12i Kfi*.Sn5. &M©&3ieBl 2 a~l 

2 i te, geUfcJ8ia»jWy-fe— 5^1 0 O&fliBMUI 
SB 1 3 a - 1 3 i (01) (C^^.§ 0 MAfcftS®£aJIgB 
1 3 bTH «Hfi#j*y-fe->*l 0 OODJSiS^Stcje 
i;Tffita7 p D-/-fe-/1^2 l^U-A^^EU 2 2 a fC® 

(S3) . mvffimmm® 1 3 a, 1 
^ 3c-i2i "PfeH«3teffia*tff^ns. ®^«s<o# 

^M^TLfc^bH 01 lT^-Tct3lifS®^T 
fflftl^yfe — 1 lOa-HOi ^S^Sffil 0(C 

it^c 0^®^ge 1 0 &aefflas$ 1 2 a ~ 1 2 i 

^6CD}i@i^Ta^J^^-t:— *J 1 lOa-HOi 
T^itS m\2 T^-TJ: -5 fc®B5KR»*^ y -fe 
' -yl2 0SSBt5.. 

[0 0 3 1] Wlff^^t-yi 2 0$§iUc 
SfiffiSSB 1 2 a - 1 2 i (Ojgl31^aMffi3lS5 1 2 b £ 

so m isTzmm$im& i2bn 013 ks-t ± i c j§jer 
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7 

M9 0 b<Z)fip^B*Bn©», SHyn^-feyi^ l (0 
3) (C#LTMM$Tt%^rCO^M 1 3 4 £fr^<, MM 

«U2 2a«rtSSf^«l5b (HI, 03) \z& 
j]~?Z>£o\z* B§82 5 (B3) ^iiUT-trU^^ 2 

a, 1 2 c — 1 2 i ^JSBfflJlSn 3 a, I 3 c — 13 

[0 0 3 2] H^fflSffll Ott«jSK*^yfe— 0 

0 <fciSffiiSg»rE*j* 12 0 ^a^LT%fi*T^ 

y±L—i> 1 0 0 ^^miHl^i:i®M 
SSBS*^^-fe— ^i 2 oco*mini«:a)ls^ 7 

J*^6'J 2 2 a-2 2 e£>& (uCTfiS^^) 
&l><fc?i£Hflrr*. £fc, JM&SgBl 3a-13 i 
Ttt. 7l/-A/t"J 2 2 a(CiIJ*««£«£&^JSft 
<b* *U7l/-A^tiJ 2 2 bf;:®^t»fg£ij^&A,T 
V>€T. 7l/-A^€ U 2 2 e *7?tt^6*tt7I/ 

[0 0 3 3] tl/^^2 3fefif«l SbCIiifS^ 
IBAtS7^-A^tU 2 2 a~2 2 e(0^^f^^(C 
^ATfr< 0 :O7l/-A^tU2 2a-2 2e0ai{ 

tc&^r, m&f&mffii o**«ia^yfe— i^i o o 

7l/-A/t'J 2 2 a -2 2 e COQiKWffi^li^tl 

[0 0 34] ^jg l 6ttB14 iC^rTJ; ^ KS^n > 
hD— JH 4 0 tS^f/HX 1 4 2 <fc)&^*ldcSnT 
*^>hD-7 1 4 (HiS^MSl 5 a— 1 5 i 

(Dmn^m^n-i x 1 4 2 <Dmmmmz^mLxm^ 

t/H7IWIB§ 1 4 1 KHJA-rs. i^T/HX 1 4 

[00353 m2<DMMmz-D^TmwTz>o m2<om 

W£F\CT*&Z> 0 01 5l;:»2(BHSSWc*3tt<5*^8 

1 6cOli^$:^-ro 01 5lC^t\fc3tC|Ilffi<DS?rc«W 
mzmm^/^ X 1 5 2 a ~ 1 5 2 i > h n — 
7l50a-150i 3&«»0STenT^S, Stk3> 

hn-5 1 50a-l 5 0 Hi, i^il 5a-15i 
aXg^S^^AW X152a-152i CO^fflm-^tC 
«*l/TS^f/H7(W@^l 5 1 a- 1 5 1 i Iztti 
Jj~?Z>. UfRTrt-l X152a- 152 Hi, *-©filW 

[0 0 3 6] ±E<^#*ftWlCctntf, @6&£^&tf>^ 

««iffiffltssia«ii!ffl*jijn-rs - 1. \z& 



(5) ^i¥8-5 5 2 2 3 

[0 0 3 7] fa, ±^<7)ft]Bfll»X«OflF9A:%ttO 

£<> ±E<Z>38«fif||-Ctt, 1 ^U-AOiii*^- 

[0 0 3 8] 

3 >S/X5 L A^<DSJB&W1trC&£o 

[02] mi<Di<Dmf&&&mmiz^vrc\3&m&-7a 

[0 3] Hl^«ttfH2©l©«J«fflTftS«iiiffl3affl 

[04] hs*^yt-^o«n*a« 

[0 5] ^< v-x^-h^^^ir-vo^n^^ 

-r£*ta6<?)0-e&£« 

39 [0 6] ^< 7-X h y y t-^0«n«»W 

-T££:d6<Z)0T&£o 

[07] *4^—mmm*y±—z?<D»n&mm'rztc 

[0 8] ft*^-f v-m»^ y t-j;©»n*Kwt 

^fe«e>(D0-e^^ o 

[09] v-«tiiiE«fmt<oBi«€Rwr*fc8& 
[010] mmwM*y±:-v0ffin$:mw'rz>rctb<D 

40 [011] jaH^7a»^y"fe->?a>ansRffl"r sfc 

[012] iSffi5E»rS*^t;-fe— ^©an^Rwrsfc 
*6o90T*&£o 
[013] iffiHr©H»<OBff$8iHt<5^«)C!)BT 

[0 1 4 ] S^jgoillAfl 1 fc^fgir**. 
[015] *^8g<©«U*«2^-rHr*-5. 

[0i6] asE^iiia^BwigKWrijM&^-r^ny^ 

0T&£. 

50 [^©1X1] 
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(6) 



8-5 5 2 2 3 



1 0 
1 1 
1 2 
1 3 
1 4, 

1 6 

2 1 
2 2 
2 3 
4 0 
4 1 
4 3 

4 2 

5 0 

6 0 

7 0 

8 0 

9 0 
9 1 



15, 24, 25, 26 fS*m 
[01] 







10 




9 2 






9 3, 


1 3 1 






9 4, 


1 3 0 






9 5 








9 6 








9 7 








9 8 








10 0 








1 1 0 








10 12 0 


I® MM 






13 0 






1 3 1 






13 2 


ISffiH 




1 3 3 








13 4 


HiBOE 






14 0 


,15 0 






1 4 1 


15 1 




14 2 


,15 2 










[02] 





13c 
14c 




12f — -^^T 



13. 



16 



13% 



, i i ■ — - | 

feb'g? h 23| 1 fel/g y V-23 



-22 



12 H ainagg \ - 



11 iMMl 



_L 



ftfiMI 



10 



- j agftgg h i2 



114] 



140 



142 
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(9) 



#P1¥8 - 5 5 2 2 3 



rani 




II 2] 











^12a 


120 












_12b 
































































\\2q 







12c 



v 12f 



12i 



[013] 



II 5] 



132 



150a 




15a 



15b 



150b 



15c 



150c- 



15d 



150d- 



15e 



150e> 



15f 



150f - 



15g ^150^ 



15h 



150b- 



151a 
^— I 152a 



■U-' 



151b 

— i — I kl52b 

-"iSIc 1 1 

"I \ I Ul52c 

J 15ld 

-152d 



-■1*1 * 1 1 



\ 






151g 






151h 



-152f 



HHZH 



J 1511 



152h 



—319— 



(10) 



&m¥~ 8-5 5 2 2 3 



imi 6] 
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